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FOREWORD

1. Oiginally, Mlitary Standard 188 (M L-STD-188) covered technical standards
for tactical and | ong had comruni cations, but |ater evolved through revisions
(M L- STD- 188A, M L- STD- 188B) into a docunent applicable to tactica
communi cati ons only (M L-STD 188C).

2. The Defense Information Agency (DI SA), Formally known as the Defeng
Communi cations Agency (DCA), published DCA Circulars (DCAC) promulgatig
standards and engineering criteria applicable to the I|ong haul Defensg
Comuni cations System (DCS) and to the technical support of the National Mitary
Command System ( NMCS) .

3. As a result of a Joint Chiefs of Staff (JCS) action, standards for al

mlitary conmunications are now being published in a ML-STD 188 series ©
documents. The M L-STD- 188 series is subdivided into a ML-STD 188-100 series
covering comon standards for tactical and | ong-haul conmunications, a ML-STD
188- 200 series covering standards for tactical comunications only, and a ML-
STD-188-300 series covering standards for |ong-haul conmunications only

Emphasis is being placed on devel opi ng common standards for tactical and |og
haul comuni cati ons published in the ML-STD 186-100 seri es.

4. This docunent is the result of another JCS action requiring that the techncal
characteristics of the TADIL A B and C, previously contained in Joit
Publ i cation (PUB) 6-01.1, be updated and published in the ML-STD 188 series of
st andar ds. The M L-STD- 188 series will not contan TADIL nessage standards and
related information. These requirements will continue to be contained n
revi sions of Joint PUB 6-01.1.

5. The technical characteristics of the TADIL A, B and C are subdivided ad
publ i shed as foll ows:

M L- STD- 188-203-1 contai ning TADI L A
M L- STD- 188-212 contai ning TADIL B, and
M L- STD- 188-203-3 containing TADI L C

It is intended that the technical characteristics of other TADL
currently under devel opnent, such as the Joint Tact i cal Informati o
Di stribution System (JTIDS), will be included in the ML-STD 188-212 series.

6. This mlitary standard (ML-STD) is approved and will be used by the O fice
of the Secretary of Defense, the Mlitary Departmats, the Chairman of the Joint
Chiefs of Staff and the Joint Staff, the Unified and Specified Commands, th
Def ense Agencies, and DoD Field Activities.

7. This docunent supersedes M L-STD- 188-203- 2.



| DENTI FI CATI ON OF
| NTERNATI ONAL STANDARDI ZATI ON AGREEMENT

Certain provisions of this docunent (see 4.1) are the subject 6
i nternational standardization agreenent STANAG 5501 and 5511. When a chaneg
notice, revision, or cancellation of this docunentis proposed which will affect
or violate the international agreement concerned, the preparing activity wil
take appropriate reconciliation action through international standardizatino
channel s, including departnmental standardization offices, if required.
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. SCOPE

1.1 Purpose. The purpose of this document is to establish technica
standards and desi gn objectives that are necessary to ensure interoperabiliy and
to pronote commonal ity for conmuni cations equi pnent and subsystens used inTADIL
B. Also, this docunment eg ablishes acceptabl e overall subsystem performance and
maxi num flexibility of subsystem layout in order to satisfy diverse use
requi rements without the restrictions caused by interface and inconpatibiliy
probl ens.

1.2 Application This docunment is applicable to the designand devel oprment
of new equi pnent, assenblages and subsystems used in TADIL B. This docunent is
applicable also to the engineering and installation of existing TADI L B
facilities. It is not inended that existing TADIL B facilities be imediately
converted to conply with the standards contained in this docunent. New TADIL,
B facilities and those undergoing major nodification or rehabilitation shal
comply with the standards contained in this document subject to the applicable
requi rements of current procurenent regul ations.

1.3 (bjectives. The main objectives of this document are to ensur
i nteroperation of equi pment and subsystens consistent with mlitary requireents,
to provide a degree of subsystem performance accepable to the majority of TADIL
B users, and to achieve the necessary degree of performance and interoperation
in the nost econonical way. This docunent provides for:

a. Standardizing user-to-user performance characteristics.

b. Standardizing the type of signals at various interface points in a TBIL
B subsystem

c. Specifying maxi mum perm ssi bl e degradati onof a signal in the process
of transmission, and allaating the perm ssible degradati on amobng various parts
of a subsystem

d. Establishing perfornmance paraneters and operating features of equipnet,
not of detail design, but of other factors which govern the interfae
characteristics with subsystens and systens in which the TADIL B equi pnent will
be used.

e. Defining performance parameters wi thout specifying the technol ogy that
shoul d be used to obtain the required performance.

An addi tional objective of thisdocunent is to prevent proliferation of equi pneh
serving the same or simlar function. The variety of equipment shall be thk
m ni mum necessary to effectively support the m ssions of the tactical forces in
accordance with Departnent of Defense Directive (DoDD) 4630. 5.



1.4 System standards and design objectives The paraneters and ot he
requirements specified in this docunent are mandatory system standards (se page

ii) if the word 'shall' is used in connection with the parameter value o
requi rement under consideration. Nonmandat ory design objectives ae
i ndi cated by parentheses after a standardi zed paraneter value or by the wod
“shoul d” in connection with the parameter value or requirenent unde
consi deration. For a definition of the terns “System Standard” and “Desig

bj ective” see Federal Standard (FED STD) 1037.



2. REFERENCED DOCUMENTS

2.1 | ssues of documents. The follow ng docunents of the issue in effect
on the date of invitationfor bids or request for proposal, forma part of this
standard to the extent specified herein.

2.1.1 FEederal standard.

FED- STD 1037 G ossary of Tel ecommuni cation Terns

2.1.2 Mlitary standards.

2.1.2.1 Depart nent of Defense (DoD) standards

M L- STD- 188- 110 Equi prent Techni cal Design Standards for
Common Long Haul / Tacti cal Data Mdens

M L- STD- 188- 114 El ectrical Characteristics of Digital Interface
Circuits

M L- STD- 188- 124 Groundi ng, Bondi ng and Shi el ding for Conmon Long
Haul / Tacti cal Comruni cation Systens

M L- STD- 18B- 200 System Desi gn and Engi neering Standards for
Tactical Communi cations

M L- STD- 461 El ectromagnetic Interference Characteristics,
Requi rements for Equi prent

M L- STD- 462 El ectromagnetic Interference Characteristics,
Measur enment of

2.1.2.2 North Atlantic Treaty Organization (NATO) Standardization
Aar eement ( STANAG).
STANAG 5501 Point-to-Point Digital Data Link - Link 1 (U)
STANAG 5511 Tactical Data Exchange - Link 11

2.1.3 Mlitary handbooks.

M L- HDBK- 232 RED/ BLACK Engi neering-Installation Guidelines (U

M L- HDBK- 237 El ectromagnetic Conpatibility/lInterference
Program Requi renments

M L- HDBK- 241 Design Guide for EM Reduction in Power Supplies

2.2 Oher publications. The follow ng documents form a part of this
standard to the extent specified herein. Unless otherwi se indicated, the
issue in effect on the date of invitation for bids or requests for proposa
shal | apply.




2.2.1 DoD publications.

Joint Publication (PUB) 6-01.1, Tactical Digital Information Link
(TADI L) Message Standards (U)

DCAC 300-175-9, DCS Operating-Mi ntenance El ectrical Performance
St andar ds

DODD 4630.5, Compatibility and Conmonal ity of Equi prent for Tactical
Command and Control, and Communi cati ons

NACSI M 5100, Conproni sing Enanati ons Laboratory Test Requirenments,
El ect romagnetics (U)

NACSEM 5201, TEMPEST Gui del i nes for Equi prent/ System Design (U)

TACS/ TADS TI DP, Tactical Air Control System Tactical Air Defense
System Techni cal Interface Design Plan

JTC3A Circul ar 9000, Tactical C3lI Configuration Management
Joint Publication (PUB) 6-01.3FE Army Tactical Data Link-1
(ATDL- 1) Technical Interface Design Plan

(Copi es of standards and publications listed in 2.1.1 through 2.2.1 above, and
required by contractors in connection with specific procurenment functions should
be obtained from the procuring activity or as directed by the contractig
of ficer.)



3. DEFI NI TI ONS

3.1 Definition of terms. Definition of terns used in this docunment shal
be as specified in FED STD- 1037 whi ch incorporates and supersedes M L-STD-88120.

3.2 Abbreviations and acronyms The abbreviations and acronyms used in this
document are listed in the appendi x.
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4. GENERAL REQUI REMENTS

4.1 NATO interoperability The interchange of irformation anong NATO menber
nations using NATO Link 1 shall conmply with the applicable requirenments of the
current edition of STANAG 5501. The interchange of information anong NATOrenber
nati ons usi ng NATO Link 11B shall conmply with theapplicabl e requirenents of the
current edition of STANAG 5511. The configuration procedures for this effot are
provided in JTC3A Circul ar 9000.

4.2 Communi cations security equipnent. Conmunications security equi pmen
normal ly enployed in a TADIL B system may be part of either the transm ssia
subsystem or the terminal subsystem (see Figure 1) depending on the inplenenting

mlitary services. Communi cations security equipnent standard TADIL B
transmission frame format. (See 5.2.1.) Also, any function incorporated in a
TADIL B system for the purpose of equipnent interoperability shall b

transparent to the standard TADIL B transnission frame format.

4.3 Conproni sing emanations ( TEMPEST). Al'l  comuni cati ons equi pnent,
subsystens and systens shall conmply with the applicable TEMPEST criteria of the
current edition of the NACSIM 5100 seri es.

NOTE: NACSEM 5201 provides design guidance and M L-HDBK-232 provids
installation guidelines for conprom sing emanati ons.

4.4 El ectromagnetic interference (EM) and el ectromagnetic conpatibility
(EMO) .

4.4.1 Equiprment. Any itemincluding subassenblies and parts, serving
functionally in an electromagnetic environment in the broadest sense, shal
conply with the applicable requirenents of the current edition of ML-STD 461.
Techni ques used for the neasurement and determination of EM characteristis
shall conply with the applicable requirements of the current edition of ML-STD
462.

NOTE: M L- HDBK- 241 provi des guidance for EM reductions in equipnent powe
suppli es.

4.4.2 Subsystenms and systens. Conmuni cations systens and associate
subsystens shall be desigied to achieve intra- and inter-system el ectromagnetic
compatibility. There shall be neither unacceptable responses nor nal functions
of any item of the systemor subsystem beyond the tol erances established by the
applicable requirenents of the current edition of ML-STD461.

NOTE: M L- HDBK- 237 provides guidance for inplenmenting an EMC program
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4.5 Electronic warfare (EW requirenents Based on the EWthreat, adm ssible
reduced data signaling rates together with degrade bit error rates (BER) shall
be specified as a design requirement by the user.

NOTE: Adm ssible reduced data signaling rates are dependent on applicabk
i nteroperability requirenents.

4.6 Gounding, bonding and shielding. Methods and practices for grounding,
bonding and shielding of ground-based telecommunications equipnent ad
facilities, i ncl udi ng bui | di ngs and structures supporting tactica
comruni cations, shall conmply with the applicable requirements of the curreh
edition of ML-STD 188-124.

4.7 Clock, equipment, timing, control and alarm The electrica
characteristics of clock equipnment, timng, control and alarm circuits shal
conply with the applicable requirenents of the current edition of ML-STD-88114.

Additionally, clock equipment, control and timng shall conply with th
appl i cabl e requirenents of subparagraph 5.3.6 of M L-STD-188-200.
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5. DETAI LED REQUI REMENTS

5.1 GCeneral. The TADIL B systemnornally intercomnects tactical air defense
and aircraft control wunits of the inplementing mlitary services. TADI L B
enpl oys a dedicated, point-to-point, full duplex digital data link utilizig
serial transmission frame characteristics and standard nessage forms
transmitted by individual signal elements or binary digits (bits) on a tim
sequential basis. Signals may be transmitted in direct current (dc) digitla form
or the signals may be converted to quasi-anal og form depending on the type of
transm ssi on subsystem enpl oyed. Typi cal system configurations for TADI LB
systens using voice frequency (VF) channels or digital channels are shown h
Figure 1. The TADIL B system consists of two terminal subsystens and thk
transm ssion subsystem The term nal subsystem may consist of user interfae
devices and a conputer which converts data to a usable format, a buffer ©
conpensate for any difference in the data signaling rate between the conpuér and
transm ssion subsystem and a signal converter such as a nodul at or/ denodul at or
(mdem) which converts the digital signals into quasi-analog signals fo
transm ssion over VF chamels and reconverts incom ng quasi-analog signals into
digital signals. The arrangenent of conmponents mg be nodi fied by conbining the
buf fer and modem in one unit or the buffer can be conmbined with the conputer.
It is not the intent of this standard to stipulate the fornmat of the dat
transfer within conposite conponents; however, the data transferred to thk
transm ssion subsystem will be in serial form and in the standard TADI LB
transni ssion frame format. The transm ssion subsystemis conposed of thk
transm ssion lines or interconnecting cables and afull duplex channel enploying
radio links, satellite links or cable links. Also included in the transm ssion
subsystemis the multiplex equi pnent (frequency division nmultiplex (FDM or time
division multiplex (TDM) nornally associated with nultichannel radi o subsgtens.

5.2 Terninal subsystem characteristics The termnal subsystem provides the
capability to superinpose the TADIL B nmessage formats onto the TAD L B
transm ssion frame and buffer the nmessages to accomopdate differences betwen the
processing rate of the system and the data signaling rate. The term n&
subsystemwi || al so provide, when needed, signal conversion capabilities, such
as nodul ati on/ denodul ation, for interfacing with the transm ssion subsystem The
term nal subsystem al so provides the interface with the user devices, such as
keyboards and di splay devices. The requirenments of 5.2.1 through 5.2.8.3.2apply
to all TADIL B term nal subsystens, regardl ess of the specific arrangenents of
equi pment within the term nal subsystem and nodul ati on of data signaling rates
enpl oyed, except where stated otherwi se in the applicable subparagraph.

5.2.1 Transmission frame format. A transm ssion frame shall consist of 72
bits divided into eight goups consisting of nine bits each as shown in Table |
and Figure 2. The groups shall be of three diffeent types as stated in 5.2.1.1
t hrough 5.2.1.3.
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5.2.1.1 Start_group. Each transnission frame shall begin with a start grap.
The start group shall consist of nine Space (0) bits, resulting in a uniquetrain
of bits to identify the start of a new transm ssion frane.

5.2.1.2 Data group. Each transm ssion frame shall contain six data groups.
The first bit in each data group shall be a Mark (1) bit followed by eigh
information bits for a total of 48 information bits.

5.2.1.3 Check group. Each transm ssion frame shall end with a check group
whi ch shall consist of a Mark (1) bit followed byei ght check bits. Each of the
check bits shall be an odd parity bit for bits of the data groups. Te
rel ationship of the check bits to the information bits of the nessage shall be
as shown in Table II.

TABLE II. TADIL B check group/data group relationship.

Bit Position (See Table ()
Data Group 1 10 11 12 13 14 15 16 17
Data Group 2 19 20 21 22 23 24 25 26
Data Group 3 28 29 30 31 32 33 34 35
Data Group 4 37 38 39 40 4} 42 43 44
Data Group 5 46 47 48 49 50 51 52 53
Data Group 6 55 56 57 58 59 60 61 62
Check Group 64 65 66 67 68 69 70 71

NOTE: Bit 64 is the odd parity of data bits 10, 19, 28, 37, 46, 55 and
bit 65 is the odd parity of data bits 11, 20, 29, 38, 47, 56, etc.

5.2.1.4 Message_ f ormat. The message format shall consist of the &
information bits containa in the six data groups (see 5.2.1-2) and shall be as
specified in the current edition of Joint PUB 6-01.1 and the TACS/ TADS TI DP

5.2.2 Standby signal. The standby signal shall be a continuous series 6
alternating Space (0) bits and Mark (1) bits. The standby signal shall always
end with a Mark (1) bit. Whenever a TADIL B link is to be synchronized, té
st andby signal period shall consist of any integral number of

14



bits equal to or greater than 16. TADIL B transm ssion franes shall be either
concat enat ed, separated by a single mark (1) bit, or separated by the standp
signal consisting of any integral nunber of bits e@ding in a mark (1) bit. When
there are no TADIL B transnission frames, the standby signal shall be sent.

NOTE: The standby signal is frequently referred to as idle pattern.

5.2.3 Data signaling rates. All TADIL B systens shall be capable d
operating at a basic data signaling rate of 1200 bits per second (b/s). Asa
Design Objective, TADIL B systens should be capable of operating at a dat
signaling rate of 2400 b/s or at higher standard data signaling rates specified
i n subparagraph 5.3.5.1 of M L-STD 188-200.

5.2.4 Data signaling rate tolerance The tolerance of all data signalimg
rates of the transmitted signal shall be I part in 100.000, measured at th
output of the transmitting term nal subsystem properly term nated. Receiving
term nal subsystens shall be capable of acceptingdata signaling rate variations
of up to 0.5 percent.

5.2.5 Mddem characteristics. All TADIL B mobdenms shall conply with tle
appl i cabl e requirenents of the current edition of ML-STD 188-110.

5.2.5.1 Basic characteristics for 1200 b/s. For the data signaling rate of
1200 b/s, phase continuous frequency shift keying (FSK) shall be used witha
center frequency of 1700 hertz (Hz), a Mark (1) fequency of 1300 Hz and a Space
(0) frequency of 2100 Hz in accordance with M L-STD 188-110.

5.2.5.2 Basic characteristics for 2400 b/s For the optional data signaling
rate of 2400 b/s, if inplemented, quadrature phase shift keying (QPSK) shall be
used with a carrier frequency of 1800 Hz in accordance with M L-STD-188-110
resulting in a nodulation rate of 1200 baud (Bd) at the VF channel interface
(See Figure 1.)

5.2.6 Receiver synchronization The receiving terminal subsystem shall
attain bit synchronization in not nmore than 9 bits. The receiving term nh
subsystem shall maintainbit synchronization for a mninmmof 200 nilliseconds
(ms) after interruption of the signal.

5.2.7 Terminal subsystem BER The BER attributad e directly to the term nal
subsystem shall not exceed 1 erroneous bit in 10,000,001) bits transnmittedat the
applicable mdulation rate or data signaling rate, when the output of tk
transmitting term nal subsystem is connected directly to the input of tk
receiving term nal subsystem This requirenment shall be achi eved while enjpoying
a test pattern over any continuous 5-hour period. The test pattern for mesuring
the BER shall be inserted at that point in the transmitting term nal subsystem
whi ch superinmposes the TADIL B nessage onto the TADIL B transm ssion fram
format. (See 5.2.1.) The test pattern

shal | be measured at that point in the receiving term nal subsystem which anpl es
the TADIL B transnission frame format.

NOTE: The test pattern for measuring the BER is not standardized andwi |l be
defined in applicable equi pment or subsystem specifications.

5.2.8 Interface characteristics.




5.2.8.1 Digital equipnent interface characteristics

5.2.8.1.1 Electrical characteristics The electrical characteristics of the
i nterfaces between the equi pnent of the term nal subsystem shown in Figurel
shall conply with the applicable requirements of the current edition of ML-STD
188- 114.

NOTE: Any or all of the equiprment of the term nal subsystem may be integrated
and conbined into a single piece of equipment. Wen conbined into a singlepiece
of equi pnment, M L-STD 188 114 does not apply to internal equi pment connections.

5.2.8.1.2 Data signal connection Not st andardi zed.

NOTE: Serial data signal connections or parallel data signal connections may
be used to interconnect the equi pnent located in the term nal subsystem (See
Figure 1.)

5.2.8.2 VE channel interface characteristics As a Design Objective fa
term nal equipnent with an integral nodem and a VF channel interface, access to
the internal digital signal should be provided with electrical characteristics
in accordance with the applicable requirements of the current edition of M-STD
188- 114.

NOTE: The purpose of the Design hjective of 5.2.6.2 is to facilitate a pssible
i nterconnection of the temnal equipnent with a digital channel by elimnnating
the need for reconverting the quasi-anal og signal at the VF channel interface to
a digital signal. (See also 5.3.3.)

5.2.8.2.1 | npedance. The inpedance at the nodulator output and tle
demodul at or input, shall each be 600 ohns, balanced to ground, with a nininm
return | oss of 26 dB against a 600- ohm resi stance over the frequency band from
300 Hz to 3400 Hz. The electrical symetry shall be sufficient to suppres
| ongitudinal currents to a |level which is at |east 40 dB bel ow reference | evel
(-40 dBnD)

5.2.8.2.2 Quasi-analog signal levels The transnmitted quasi-anal og signa
| evel at the nodul ator output shall be adjusted such that the signal |evelstated
in 5.3.2.1.5 is obtained at the input of the VF channel of the transm ssia
subsystem
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NOTE: The received quasi-anal og signal |evel at the denodul ator input is nb
standardi zed. This level depends on the quasi-analog signal level at the ¥
channel output, stated in 5.3.2.1.5, and the attenuation of the wire or cabk
connecti on between the output of the VF channel and the input of the term nh
subsystem (See Figure 1.)

5.2.8.2.3 Data signal connection The exchange o quasi-anal og data signals
bet ween the term nal subsystens and the transm ssion subsystem shall be byseri al
transfer of data bits ove a single full duplex VF channel of the transni ssion
subsystem

NOTE: Timng, control and alarm functions may require additional connectios
bet ween equi pment located in the terminal subsystem and the transm ssia
subsystem (See 4.7.)

5.2.8.3 Digital channel interface characteristics

5.2.8.3.1 Electrical characteristics The electrical characteristics of the
digital channel interface between the term nal subsystems and the transmni ssion
subsystem shall conply with the applicable requirements of the current edition
of M L-STD 188-114.

5.2.8.3.2 Data signal connection The exchange of digital data signals
bet ween the term nal subsystens and the transm ssion subsystem shall be byseri al
transfer of data bits over a single full duplex digital channel of tk
transmi ssion subsystem (See Note of 5.2.8.2.3.)

5.3 Transmi ssion subsystem characteristics TADL B termi nal subsystems are
i nterconnected with transm ssion subsystems (See Figure 1) that provide a oni nal
5 kHz full duplex VF channel or a full duplex digtal channel. The channels are
dedi cated (non-swi tched) connections on a point-to-point basis and hae
transm ssion characteristics in accordance with the applicable requirenents of
M L- STD- 188- 200. The transm ssion subsystem normally enploys FDM or tim
di vision multiplexing/pulse code nodulation (TDM PCM w deband transnissia
facilities using line-of-sight (LOS) or tropospheric scatter radio links, o
radio relay links. Cablelinks with and without repeaters, or satellite links

may also be used, provided the channel derived by these links neets th
applicable requirements of 5.3.2.1.1 through 5.3.34. The transm ssi on subsystem
will include the wire or cable connection fronitothe term nal subsystemto/from

the channel transm ssion equi prent, such as nultipl exer/demultipl exer equi pnent
or cable interface converter equipnent.

5.3.1 Types of tactical subsystens Based on various requirenents fa
mul ti channel trunking networks, different tactical multichannel subsystems and
wi deband radio transnission equipment have been designed. Mul ti channé
subsystens are classifiedas tactical subsystens type 1, Il, Ill and IV. Table
1l summarizes the basic characteristics, and 5.3.1.1 through 5.3.1.4 briefy
describe these different types of subsystens.
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5.3.1.1 Tactical subsystemtype I. This type is a nultichannel transm ssion
subsystem using FDM equi prent and frequency nmodul ation (FM w deband LOS o
tropospheric scatter radio links or radio relay links to cover distances up to
several hundred kilometers (km). The FDM equi prent provides nom nal 5 kHz W
channel s (see Figure 3) and has been designed to operate with a quasi-analg
signal |evel of -13 dBnDO and a test tone level of -10 dBnD at the 4-wire input
and output term nals of each VF channel and with azero transnission | evel point
(OTLP) at these termnals.

5.3.1.2 Tactical subsystemtype II. This type is a nultichannel transnisson
subsystem usi ng TDM PCM equi prent and wi deband LOS, tropospheric scatter o
satellite radio links or radio relay links, or cable links with repeates
transmitting digital signals over distances of upto several hundred km The
TDM PCM equi prrent provi des nominal 4 kHz VF channés (see Figure 3) and has been
designed to operate with a quasi-anal og signal |evel of -6 dBnD and a tes tone
level of -3 dBmD at the 4-wire input and output temnm nals of each VF channel and
with a -4TLP at these terninals. For transmittingdata in digital form over the
tactical subsystemtype Il, see
5.3.3.

5.3.1.3 Tactical subsystem type 111. This type is a nmultichannd

transm ssion  subsystem using FDM equi pnent and FM wi deband LOSor tropospheric
scatter radio links or raio relay links. The subsystem has been designed for
much | onger distances (up to 1800 km) than the tactical subsystenms type | ad
type I'l. The FDM equi pnent provi des nomi nal 4 kHz VF channels (see Figure3) and
has been designed to operate with a quasi-anal og signal |evel of -13 dBnD and a
test tone level of -10 dBnD at the 4-wire input ad output term nals of each VF
channel and with a OTLP at these termi nals.

5.3.1.4 Tactical subsystem type 1V This type is a multichannel TIM
transm ssion subsystem under devel opnent that will enpl oy continuously variable

sl ope delta (CvSD) nodul @&ion as the anal og-to-digital conversion method and
di gital wi deband LOS, tropospheric scatter and satellite radio |inks. Tk
subsystem wi || have the capability to interface with existing nomnal 4 kHz VF
channel s (see Figure 3) aand will al so have the capability to interconnect TADI L
B term nal subsystems operating with digital signals at 1200 b/s and highe
standard data signaling rates, over a digital channel. Access over a digith
channel will be the primary and preferred nethod of transmission in lieu 6

converting digital signals into quasi-analog signals for transm ssion overanal og
channel s.

5.3.2 VFE channel characteristics The requirements of 5.3.2.1.1 throud
5.3.2.5 apply to VF channels of the transm ssion subsystemthat are used to
i nterconnect with and exciange information between TADIL B term nal subsystens.
These requirenments apply to all VF channels, regardl ess of the type of tactical
subsystem (see 5.3.1), nodulation and data signhaling rates, transnissia
di stances and type of radio or cable links enployed, except where statd
otherwi se in the applicabl e subparagraph.




5.3.2.1 lnput/output characteristics

5.3.2.1.1 Standard test signal. The level of the standard test signal shal
be 0 dBm at a OTLP, or O dBnD, with a frequency of 1000 Hz, +25 Hz. A tes
signal frequency of 1004 Hz is preferred for PCM transm ssion.

NOTE 1: The standard test signal is generally sed for testing the peak power
transm ssion capability and for measuring the harnonic distortion of a ¥
channel . In the tacticd subsystemtype Il (see Table II11), the standard test

signal is also used for level alignment of links in tandem providing that the
circuit to be aligned does not include |inks of the tactical subsystens type |

or type IlIl or a long haul system The standard st signal should not be used
in the tactical subsystens type | and type IIl for level alignment of links in
tandem since the test signal may overl oad FDM channel s.

NOTE 2: The standard test signal (with a level of 0 dBmO) nmust not I
transmitted across a VF channel interface betweenthe tactical subsystemtype |
and the tactical subsystems type | or Ill in either direction. Any TLP of the
tactical subsystemtype 11 has to be considered internal to this subsystem and
must not be related to a TLP of the tactical subsystens type | and type IIl in
terns of signal levels. For interfacing VF channels of the tactical subsystem
type Il with VF channels of the tactical subsystem type | or type IIlI, se
5.3.2.5.

5.3.2.1.2 Standard test tone In the tactical subsystenms type | and typelll
(see Table II1), the levd of the standard test tone shall be -10 dBnmD, that is
-10 dBm at a OTLP of these subsystens, with a frequency of 1000 Hz, +25 Hz.
In the tactical subsystemtype Il, the level of the standard test tone shall be
-3 dBnD, that is -7 dBmat a -4TLP of that subsysemor -3 dBmat a OTLP of that
subsystem with a frequency of 1000 Hz, +25 Hz. (See Note 3.) A test toe
frequency of 1004 Hz is preferred for PCMtransni ssion.

NOTE 1: The difference in test tone |evels between the tactical subsysteatype
Il and the tactical subsystenms type | and type IIl, is caused by differen
traffic signal levels (voice and quasi-analog sigals) at the respective OTLP of
t he subsystem under consideration. The different traffic signal |evels arebased
on different overload characteristics of the comrunications equi pment enpl oyed
in these subsystenms. Therefore, any TLP of the tactical subsystemtype |l hag
to be considered internal to this subsystemand mst not be related to a TLP of
the tactical subsystens type | and type IIl in terms of signal |evels. Fo
interfacing VF channels of the tactical subsystemtype Il with VF channel sof the
tactical subsystenms type | or type IlIl, see 5.3.2.5.
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NOTE 2: The standard test tone is generally used for level alignment of ¥
channel s of single links and of links in tandemin the tactical subsystens type
| and type III. It has been found necessary to use, for link alignnments, the
much | ower | evel of the standard test tone (as conpared to the st andard

test signal) in order to prevent overloading of those multichannel w debad
transm ssi on subsystemthat use FDM or radio equi pment, or both, designed for

voi ce service with an activity factor as low as 25 percent. This type 6
equi prent is nornally enployed in tactical subsysenms type | and Il and in | ong
haul systens.

NOTE 3: In the tactical subsystemtype ||, the standard test tone should be
used only for level aligment of VF channels of those links that interconnect,
and formpart of a circuit, with the tactical subystems type | or Il or a |ong
haul system Details of this level alignnment across a VF channel interfae
bet ween the tactical subsystenms type | or IIl andthe tactical subsystemtype II

are stated in 5.3.2.5.

5.3.2.1.3 Data signal connection Sane as 5.2.8.2.3.

5.3.2.1.4 | npedance. The inpedance of the transmitting and receivimg
termnals of a nomnal 4 kHz VF channel interfacefor quasi-anal og signals shall
each be 600 ohms , balanced to ground, with a mninum return |loss of 26 &
agai nst a 600-ohm resi stance over the frequency band from 300 Hz to 3400 Hz.
The el ectrical symretry shall be sufficient to supress |longitudinal currents to
a level which is at |east 40 dB bel ow reference | evel (-40 dBmD).

5.3.2.1.5 Quasi-analog signal levels For the tactical subsystens type | and
type Il (see Table Il11), the quasi-anal og signal | evel shall be -13 dbno (i.e.,
-13 dBm at a OTLP) at the input term nals, and shall. be -13 dBnD, %0.5 dB, at
the output terminals of the FDM equi pnent of the transm ssion subsystem &r the
tactical subsystemtype Il, the quasi-anal og signal |evel shall be -6 dBmO(i.e.,
-10 dBmat a -4TLP) at the input terminals and shal be -6 dBnD, +O. 5 dB, at the
output term nals of the TDM PCM equi pment of the transmi ssion subsystem Th
i nt erconnection between VF channels of the tactical subsystens type | or tge |11
and VF channels of the tactical subsystemtype Il shall be in accordance w h
5.3.2.5.

5.3.2.1.6 Channel noise power. For the tactical subsystemtype | and type
1l (nee Table I11), the noninpulse type of the total channel noise powe
(consisting of multiplexidle channel noise, nultiplex |oaded channel noise and
transm ssi on nmedi a noi se) shall not exceed 50,000 pW) (47.0 dBrn0), when nasured
at or referenced to a OTLP of the VF channel under consideration. For th
tactical subsystemtype I, the noninpul se type of the idle channel noise power
shall not exceed 40,000 pW (46.0 dBrn0O), when neasured at or referenced toa
OTLP of the VF channel under consideration. The channel noise power shall b
measured with flat weighting over the frequency band from 300 Hz to 3400 Hz.




5.3.2.1.7 Signal-to-noise ratio (SNR). The rns-signal-to-rns-noise ratio
shal | be at |east 26 dB for data transmi ssion with nodul ation rates of 2400 Bd
or less over VF channels. The paranmeter shall be measured at the quasianal g
out put ternminals of the transm ssion subsystemwith flat weighting over th
frequency band occupi ed by the quasi-anal og signals.

NOTE: The SNR stated in 5.3.2.1.7 is a necessary but not sufficien
requi rement for acceptable data transni ssion since signal discontinuities (see
5.3.2.3) may increase the BER for certain unpredictable periods of tine.

5.3.2.1.8 Single tone interference No interfering single-frequency tore
shal | exceed 30 dBrn (Design Objective: 24 dBrn), measured at the quasi- anal og
input termnals of the denodul ator in the term nal subsystemwith flat weighting
over the frequency band from 300 Hz to 3400 Hz.

5.3.2.1.9 Frequency displacenent. Any single-frequency signal transmtted
over a VF channel shall be reproduced at the output term nals of this channé
with a frequency error of not nore than I Hz forsingle |links and not nore than
+4 Hz for multiple links in tandem

5.3.2.2 Transfer function characteristics

5.3.2.2.1 Transmission subsystem BER The BER of the transm ssion subsystem
shall not exceed 1 erroneous bit in 100,000 bits transnmitted at the applicable
nodul ation rate or data signaling rate, when the transm ssion subsystemi stested
from the output of the transmitting term nal subsystem to the input of th

receiving termnal subsystem (See Figure | and Note of 5.2.7.) Wile ths
requirement applies to the BER of the received data signal, an acceptabl e easure
of the BER nay be obtainal by using the standby signal. (See 5.2-2.) If the

standby signal is used, three separate test runs shall be performed over th
transm ssion subsystem for a period of at |east 300 seconds for each test run.

5.3.2.2.2 Character-count and bit-count integrity No extraneous characters
of bits (see Note) shall be inserted or deleted in nmessage texts. The
requi rement shall apply to all nodul ati on and data signaling rates. The nean-
ti me- bet ween-1 osses of character-count and bit-comt integrity shall be not |ess
than 24 hours, neasured from the data source of the transmitting ternnh
subsystemto the data sink of the receiving term nal subsystem

NOTE: Extraneous characters or bits include time differential blank
associated wth asynchronous/synchronous transm ssion equipnent. Theg
characters or bits are panissible in the transm ssion subsystemif they can be
recovered prior to forwarding the signal to the user interface device.

5.3.2.2.3 |Insertion loss. The insertion |logs of a VF channel shall be 0 dB,
+0.5 dB, neasured at 1000 Hz, 25 Hz.
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5.3.2.2.4 Net loss variation The net |oss variation of a VF channé
shall not exceed 1 dB over any 15 consecutive ninutes, and #5 dB over any 8
consecutive days.

NOTE: The above val ues do not account for net |oss variations of unprotected
field wire. Net | osses of unprotected field wire may vary up to 0.7 dB/ kn
bet ween wet and dry weat her conditions.

5.3.2.2.5 Insertion loss versus frequency characteristics For data
transmi ssion with nodul ation rates of 1200 Bd or |egs over VF channels. tk
Insertion | oss versus frequency characteristic, réerenced to 1000 Hz, shall not
exceed the values given in Table |1V over the frequency hands stated. Loss is
indicated by a (+) and gain by a (-) sign. (See Figure 3A.)

NOTE: The paraneter values listed in Tables IV ad are identical to the val ues
for the D2 circuit paraneters which are part of the D' @ technical scheduk
published in DCAC 300-175-0. The DCS technical schedule is based o
correspondi ng paraneter val ues used by commercial carriers. The paraneterval ues
of the DCS technical schedule are considered to be the best informatia
avail able to specify VF channel characteristics necessary for acceptable daa
transm ssi on. However, experience hag shown that VF channels may provie
acceptabl e data service when the neasured paraneters are close to, but no
exactly within the limts of the values listed inTables IV and V. Ther ef ore,
the parameter values listed in these tables should not be used exclusively b
determ ne the need for regenerating data signals ad conditioning data channel s.

TABLE IV. Insertion loss versus frequency characteristic of VF

of 1200 Bd or less.

Frequency in Hz Insertion Loss in dB
(Referenced to 1000 Hz)

f ¢ 300 2 -2
300 < £ ¢ 1000 -2 to +8
1000 < £ < 2400 -1 to +3
2400 < £ < 2700 -2 to +6
2700 < £ ¢ 3000 -3 to +12

3000 < f 2 -3




5.3.2.2.6 Envel ope delay distortion For data transm ssion w th nodul ation
rates of 1200 Bd or |less over VF channels, the envelope delay distortion
neasur ed between 800 Hz and 2600 Hz, Shall not exceed the values given in Table
V over the frequency hands stated. (See Figure 3B and Note of 5.3.2.2.5.)

TABLE V. Envelcpe delay distortion of VF_channels for_data

Frequency in Hz Maximum Envelope Delay
Distortion in microgeconds

800 < f ( 1000 1750
1000 < {f < 2400 1000
2400 < f < 2600 1750

5.3.2.2.7 Total harnonic distortion For data transm ssion w th nodul ation
rates of 2400 Bd or |ess over VF channels, the total harmonic distortion poduced
by any single-frequency test signal within the frguency band between 300 Hz and
3000 Hz Shall be at a level which in at |east 30 dB bel ow reference |level (-30
dBnD) with a Design Objedive of -40 dBnD. The total harnonic distortion Shal
be nmeasured with a standard test signal in accordance with 5.3.2.1.1.

5.3.2.2.8 |Internmodulation distortion (IM). As a Design Objective for data
transm ssion with nmodul ation rates of 2400 Bd or |ess over VF channels, tk
i ndi vidual | MD products, produced by any two equal |evel single-frequency isgnals
bet ween 300 Hz and 3000 Hz, should be at a l|level which is at |east 30 dB bel ow
reference |level (-30 dBnO). The | evel of the conposite two frequency tes
signal for INMD measurenents Shall be -3 dBmO, that is -3 dBm at a OTLP of the
subsystem under consi deration, and each single-frequency signal |evel Shall be
-6 dBnD.

NOTE 1: The level of -3 dBmD of the conposite signal for |MD neasuremens
results in conparabl e peak | oadi ng of VF channels for quasi-anal og signals-

NOTE 2: The frequencies of the two equal |evel signals should be selected s

that at least the third order harnonic products fall within the specifid
frequency band.
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5.3.2.3 Signal discontinuities.

5.3.2.3.1 lnpulse noise For data transm ssion over VF channels, the inplse
noi se shall not exceed 15 counts above a level of 71 dBrnO over any continuous
15-minute period. The inpulse noise shall be neasired at the quasi-anal og i nput
terminals of the denpdulator of the receiving term nal subsystem with fla
wei ghti ng over the frequency bandw dth occupi ed by the quasi-anal og signals The
test instrunent shall be capable of counting rates of up to 7.5 counts pe
second.

5.3.2.3.2 Signal level dropouts As a Design Cbjective for data transm ssion
over VF channels, the nurber of signal |evel dropouts equal to or greater than
12 dB and exceeding a period of 10 nms should be |l ess than 2 dropouts over am
conti nuous 15-m nute peri od.

5.3.2.3.3 Signal |evel change Under consi deration.

5.3.2.3.4 Phase jitter. The total peak-to-peak phase jitter, inparted to a
test tone traversing a VF channel at any frequency between 300 Hz and 3000 Hz,
shall not exceed 15 degrees (Design Objective: 10 degrees).

5.3.2.3.5 Phase hits. For data transm ssion over VF channels, the number of
phase hits of greater than +20 degrees shall not exceed 15 hits over ag
conti nuous 15-m nute peri od.

5.3.2.3.6 Anplitude (or gain) hits. Under consideration.

5.3.2.4 Equalization and regeneration Not st andardi zed.

NOTE: Equal i zati on of \F channels and regeneration of data signals have to be
determ ned by circuit engineering on a case-by-case basis. (See also Note 6
5.3.2.2.5.)

5.3.2.5 Special nmethod for interconnecting VF channels of the tactich

subsystenms type | or IIl with type II. VF channel s of the tactical subsystens
type | or type IlIl (see Table Ill) shall be interconnected with VF channels of
the tactical subsystemtye Il on the basis of the standard test tone levels in

accordance with 5.3.2.1.2 and not on the basis of the TLP of these subsystens.
(See Figure 4.)

NOTE: The special method for interconnecting VF channels in accordance wih the
requirement of 5.3.2.5 results in a gain of 3 dB at the interface point fo
quasi -anal og signals trawrsing fromthe tactical subsystenms type | or type Il
to the tactical subsystemtype Il, and in an attenuation of 3 dB at the inérface
point for signals traversing in the opposite direction, as shown in Figure 4.
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5.3.3 Digital channel characteristics Two types of equipnent, a tine
division digital multiplexer (TDDM and a high sped serial data buffer (HSSDB),
have been devel oped and ae being introduced in the tactical subsystemtype II.
(See 5.3.1.2.) The TDDM i s capable of accepting up to 24 digital telegraph o
data signals and conmbining these signals to a32 kb/s bit streamwhich is fed
into the HSSDB. For digital signals, the HSSDB automatically bypasses th
anal og-to-digital/digital -to-anal og converters in the TDM PCM equi pnent ard
provi des direct access into the digital bit streamof the TDM PCM link. As this
equi pment becones available, it is reconmended that digital tel egraph and data
signals not be converted into quasi-analog signals and transmitted througha
TDM PCM VF channel but, rather, be transmitted as digital signals through he TDM

l'ink. A better utilization of available channel capacity and better signh
quality can be achieved if a digital signal is transmtted through the tactica
subsystem type Il without converting this signal into a quasi-analog signal The

tactical subsystem type IV (see 5.3.1.4) will also provide the capability b
transnmit digital signals wthout conversion to quasi-anal og signals.

The requirenents of 5.3.3.1 through 5.3.3.4 apply to digital channels ofthe
transm ssion subsystem that are used to interconnect with and exchang
informati on between TADIL B term nal subsystens. These requirenents applyto al
di gital channels regardless of the type of tactical subsystem (see 5.3.1)
nodul ati on and data signaling rates, transm ssion distances and types of radio
or cable links enployed. Additional requirements for digital channels will be
establ i shed when sufficient data based on neasuredperfornmance are avail able for
installed digital systens operating under various conditions.

5.3.3.1 Transm ssion subsystem BER Sanme as 5.3.2.2.1.

5.3.3.2 Character-count and bit-count integrity Same as 5.3.2.2.2.

5.3.3.3 Electrical characteristics. Same as 5.2.8.3.1.

5.3.3.4 Data signal connection Sanme as 5.2.8.3.2.

5.3.3.5 Regeneration. Not st andardi zed.

NOTE: Regeneration poins for data transm ssion over digital channels have to
be determned by circuit engineering on a case-bycase basis. (See al so Note of
5.3.2.2.5.)
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APPENDI X

LI ST OF ABBREVI ATI ONS AND ACRONYMS
USED I N M L- STD- 188-212.

Thi s Appendi x contains general information
in support of ML-STD-188-212. It is not a
mandat ory part of this standard.
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List of abbreviations and acronynms used in ML-STD 188-212

Bd
b/s
BER
bi t
CVSD
dB
dBm
dBnD

dBrn
dBr n0

baud(s)
bit(s) per second
bit error rate(s)

binary digit

continuously variable slope delta

deci bel (s)

deci bel (s) referred to one mlliwatt

deci bel (s) referred to one milliwatt, and referenced to

zero transni ssion | evel point
deci bel (s) above reference noise
deci bel (s) above reference noise, referenced to zero

transmi ssion | evel point

dc

DCA
DCAC
DCS
DoD
DODD
EMC

EM

EW

FDM
FED- STD
FM

FSK
HSSDB
Hz

| MD
JCS
JCS PUB
JTI DS
kb/'s

M L- HDBK
M L- STD
nmodem

ns

NATO

direct current

Def ense Communi cati ons Agency

DCA Circul ar(s)

Def ense Communi cati ons System
Depart nent of Defense

DoD Directive(s)

el ectromagnetic conpatibility

el ectromagnetic interference

el ectronic warfare

frequency division multiplex(ing)
Federal Standard(s)

Frequency Mbdul ati on

Frequency shift keying (or keyed)
hi gh speed serial data buffer
hertz, (1 Hz = 1 cycle per second)
i nternmodul ati on distortion

Joint Chiefs of Staff

JCS Publication(s)

Joint Tactical Information Distribution System
kil obit(s) per second, (1 kb/s = 1000 b/s)
kil ohertz, (1 kHz = 1000 hertz)
kiloneter(s), (1 km = 1000 neters)
i ne-of -sight

M Ilitary Handbook(s)

MIlitary Standard(s)

nodul at or / denodul at or
mllisecond(s)

North Atlantic Treaty Organization



NMCS
PCM

pwW

pWo
QPSK
rns

SNR
STANAG
TACS/ TADS
TADI L
TDDM
TDM
TEMPEST

National Mlitary Command System

pul se code nodul ation

pi cowatt(s), (1 pw= 10! watt)

pi cowatt(s), referenced to zero transm ssion |evel point
guadr ature phase shift keying

root - mean- squar e

signal -to-noise ratio

st andar di zati on agreenent (s) (of the NATO

Tactical Air Control System Tactical Air Defense System
Tactical Digital Information Link(s)

time division digital nultiplexer

time division multiplex(ing)

uncl assified short name for investigations and studies of

conpr oni si ng emanati ons

TI DP
TLP
VF

OTLP

Technical Interface Design Plan
transm ssion | evel point(s)

voi ce frequency

zero transni ssion | evel point(s)
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